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ABSTRACT 

More than 11 1 mi 11 ion- salmon were harvested by commercial fishermen in 
Alaska in 1981. The 1981 catch was the third largest in history, and the 
seventh consecutive increase since 1974. 

An even larger Alaskan commercial salmon harvest i s  anticipated in 1982. 
Very strong returns of sockeye and pink salmon are expected to  boost the 
statewide total  catch to  135 million f ish.  This harvest, i f  realized, 
would be the highest ever recorded. There i s  considerable uncertainty 
associated with the 1982 projection, b u t  the actual harvest i s  not expected 
to  be below 109 million f i sh .  Based on projection experience since 1970, , 
only 1 of 4 realized harvests would f a l l  below th i s  point. Nine out of ten 
would be above 85 million. 1 

INTRODUCTION 

This report reviews A1 as ka' s 1981 commerci a1 salmon season and presents 
preliminary salmon return forecasts and harvest projections for  1982 
commercial salmon f isheries .  The report i s  released in December, before 
final catch figures are  avai lable,  t o  provide prel iminary information to  
the Board of Fisheries, the fishing industry, and the public well before 
the season begins. 

-I Projections of statewide commercial salmon harvests have been published 
yearly by the Alaska Department of Fish and Game since 1961 (ADF&G; 1969- 
1981 ). Table 1 summarizes the accuracy of these projections. On the 
average, the projections have been too low by 6.4 million f i sh ,  or 11% of 
the average harvest of 59 million f ish.  Without regard t o  sign, the mean 
error i s  14 million f i sh ;  24% of the average harvest. Projection errors 
stem primarily from inadequate knowledge of salmon escapements, numbers 
of juveni 1 es produced, and early marine survival. 

The Department's salmon harvest projections have fal len short of realized 
harvests every year since 1974, when the statewide salmon catch dropped 
t o  22 million f ish.  Beginning in 1975, every year 's  harvest has been an 
improvement over the l a s t ;  the 1981 statewide catch o f  more than 111 million 
salmon, the seventh consecutive catch increase, was also the largest  since 
1936. Because of the high natural var iabi l i ty  in salmon abundance, and 
the periodicity inherent in Bristol Bay sockeye and pink salmon returns,  
persistent harvest trends are  rare.  In f a c t ,  until  1980, there had never 
been more than f ive  consecutive statewide salmon catch increases, even 
during the development of Alaskan salmon f isheries  near the turn of the 
century. 

Mild winters and generally warmer sea water temperatures are thought t o  be 
the major factor behind the higher juvenile salmon survival which has 
resulted in recent phenomenally high commerial harvests. These very 



favorable environmental conditions have worked i n  tandem w i t h  the  pain- 
staking f i she r i e s  management which insured well-distr ibuted salmon 
escapements i n  the ea r ly  1970's when salmon returns were weak throughout 
the s t a t e .  Pink salmon runs in  almost a l l  areas of the s t a t e  have now 
rebounded t o  robust levels .  S ta te  and pr ivate  non-profit hatcheries 
contributed several mil l ion salmon t o  the 111 mill ion-fish 1981 harvest ,  
and these supplemental production sources a re  becoming increasingly s ign i -  
f i c an t .  

While i t  i s  probably t rue  t ha t  f i she r i e s  managers and b io log i s t s  have a 
natural tendency t o  be conservative in making harvest projections and 
fo recas t s ,  i t  should be noted t h a t  the  l a rges t  r e l a t i ve  e r ro r  in the  
statewide harvest projection was an overestimate. T h i s  e r ro r  occurred 
i n  1972, when a harvest of 47 mill ion salmon was expected, b u t  only 32 
mi 11 ion were taken -- a 46% discrepancy. Overestimates exceeding 30% 
of the actual harvest a l so  occurred in  1970 and 1973. I t  would be fool- 
hardy t o  bl indly extrapolate the  increasing harvest trend s e t  i n  the 1970's 
t o  fu tu re  years. Assuming average environmental condit ions,  a more prudent 
objective is the consolidation and a lessening i n  the year-to-year var i -  
a b i l i t y  of Alaska's salmon re turns .  

Glossary 

Salmon re turn  or r u n :  The t o t a l  number of mature salmon returning 
i n  a given year from ocean rear ing areas t o  
coastal  waters. 

Escapement, spawning That portion of a salmon r u n  which i s  not 
population o r  brood harvested and survives t o  reach the spawn- 
stock: ing grounds. 

Forecast : Forecast harvests and returns a r e  estimated 
using information such as  parent-year escape- 
ments, subsequent f r y  abundance, spring sea 
water temperatures, and escapement require- 
ments. 

Harvest projections:  Harvest projections a r e  averages of recent  
harvests. They may be modified subject ively  
when qua l i t a t i ve  escapement or  other relevant  
information i s  avai lable .  Only harvests a re  
projected,  and harvest projections a r e  given 
only f o r  salmon runs which have no fo recas t .  



Table 1.  Projected and r e a l i z e d  Alaska commercial salmon harves ts  w i t h  absolu te  
and r e l a t i v e  e r r o r s ,  1970-1981. 

Mil l ions of f i s h  
(1 ) (2)  ( 3 )  

Projected Actual Error 
( 4 )  

Rela t ive  e r r o r  (% of ac tua l  harves t )  
Season harvest  harves t  ( 1 )  - ( 2 )  (3 ) / (2 )  X 100% 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1 980 

1981 

TOTAL 

1970-81 
average 52.4 58.8 -6.4 (13.9)2 -11% (244)2 

Preliminary da ta  . Compi 1 ed November 23, 1981. 

* Values in parentheses a r e  t h e  sum o r  average of e r r o r s  without regard t o  s ign .  



Alaska Pacific Salmon Species 

Common Name Sc i en t i f i c  Name 

chinook, king 

sockeye, red 

coho, s i l v e r  

pi n k , humpy, humpback 

chum, dog 

Oncorhynchus  t s h a w y t s c h a  

Oncorhynchus  n e r k a  - 

Oncorhynchus  k i s u t c h  

Oncorhynchus  gorbuscha 

Oncorhynchus  k e t a  

Brood years of salmon returning t o  spawn i n  1982, by species and age1 

The brood years 1 i s ted  f o r  each species general l y  comprise more than 
90% of the  r u n .  

Species 

P i n k  

Chum 

Coho 

Sockeye 

C h i  nook 

The boundaries of and major f i shing areas w i t h i n  the Southeastern, Central ,  
and Western s t a t i s t i c a l  regions a r e  shown in Figure 1.  These regions and 
areas a r e  the  ones used i n  the Department's s t a t i s t i c a l  l e a f l e t  s e r i e s  and 
i n  pr ior  s t a t i s t i c a l  repor ts .  

Acknowledgments 

Age of Retu,rning Sa1mo.n i n  Years 

Information on which t h i s  report  i s  based was contributed by Division of 
Commerci a1 F i  sheri e s  b io log i s t s  located in  f i e l d  o f f i ces  throughout the  
s t a t e .  Area b io log i s t s ,  not individually i den t i f i ed ,  supplied reviews of 
the 1981 f ishing season. Individual c r ed i t  f o r  forecas t  material is  given 
with the area forecas t  discussions in the  Appendix. 
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C A N A D A  

Figure 1 .  Alaska Department of Fish a n d  Game Commercial F isher ies  
S t a t i s t i c a l  Regions. 



REVIEW OF THE 1981 SEASON 

A preliminary estimate of the  1981 commercial salmon harvest in  Alaska is  
111.4 mill ion f i s h ,  the seventh increase in an unbroken s e r i e s  begun i n  
1975. In most areas pr ice  agreements were reached before f i s h e r i e s  opened, 
and more surplus f i s h  were taken than in 1980, when pr ice  disputes delayed 
f ishing.  The 1981 catch was the t h i rd  l a rges t  in Alaska's h i s to ry ,  nearly 
50% la rger  than had been expected. 

Statewide, commercial catches of a l l  f i ve  salmon species surpassed projections;  
the only oveqst imates  were chinook and chum s a l m ~ n  in  Southeastern Alaska, 
and p i n k  salmon i n  Western Alaska. The Southeastern chinook harvest was only 
s l i gh t l y  below tha t  expected, and discrepancies in  Southeastern chum and 
Western pink catches were l e s s  than 25% under projections.  Detailed pre- 
liminary catch estimates a r e  given i n  Table 3. Table 2 compares actual and 
forecas t  1981 salmon re turns  f o r  se lected f i she r i e s ;  ten  of the  11 fo recas t s  a 

were below realized re turns  i n  1981. 

Table 2. Comparison o f  ac tua l1  and f o r e c a s t  1981 salmon r e t u r n s ,  w i t h  e r r o r s  and r e l a t i v e  e r r o r s ,  f o r  some major  
Alaskan salmon f i s h e r i e s .  

Thousands o f  F i s h  
(1  ) ( 2 )  ( 3 )  ( 4 )  ( 5 )  

Return1 Forecast 
( 6 )  

E r r o r :  R e l a t i v e  e r r o r :  
Area Species Harvest1 Escapement ( 1 )  + ( 2 )  r e t u r n  (4 )  - ( 3 )  ( 5 ) / ( 3 )  X 100% 

Southern Southeastern P ink  12,700 5,880 18,580 14,600 -3,980 -21% 
-I Nor thern  Southeastern P ink  4,740 3,580 8,320 6,800 -1,520 -18% 

Southeastern To ta l  Pink 17,440 9,460 26,900 21,400 -5,500 -20% 

Pr ince  W i l l i a m  Sound Pink 20,150 3,100 23,250 13,000 -10,250 -44% 
Chum 1,870 205 2,075 660 -1,415 -68% 

Cook In le t -Sou the rn  and 
Outer D i s t r i c t s  P ink  3,200 500 3,700 3,000 -790 -1 9% 

Kodiak Pink 10,300 2,900 13,200 6,200 -7,000 -53% 

Chigni  k Sockeye2 2,220 830 3,050 1,700 
P ink  1,130 600 1,730 1,900 

South Peni nsu la3  P ink  4,500 2,100 6,600 3,600 -3,000 -45% 

B r i s t o l  Bay 

Kotzebue Chum 680 330 1,010 340 -670 -66% 

To ta l  87,200 I ' 28,895 116,095 78,500 -37,595 -32% 

Pre l im ina ry  data,  compi led November 23, 1981. 
The harvest  i nc ludes  es t imated i n t e r c e p t i o n s  o f  Chignik-bound sockeye taken a t  Cape Igvak,  Aniakchak, Hook Bay, 
and Stepovak Bay. 
The harvest  does n o t  i n c l u d e  June catches of  m i g r a t i n g  p i n k  salmon bound f o r  o t h e r  areas. 
Inshore  harvest  o n l y .  
P ink  salmon r e t u r n s  t o  B r i s t o l  Bay i n  odd-numbered yea rs  a r e  n e g l i g i b l e .  



Table 3. Pre l iminary 1981 Alaska commercial salmon harvest by species and f i s h i n g  area'. 

(Thousands o f  F i sh )  

SPECIES 
MANAGEMENT AREA Chinook Sockeye Coho Pink Chum A1 1 

Southern Southeast I 
D i s t r i c t  1 g i l l  ne t  1.6 133.2 23.8 667.1 64.5 890.2 , 
Pr ince of Wales I s land  g i l l  n e t  2.1 180.7 23.1 429.6 34.1 669.6 j 
S t i k i n e  River  g i l l  ne t  .3 8.8 1.4 1.5 3.6 15.6 1 
Southern d i s t r i c t s  seine 7.5 339.2 223.2 11,175.3 269.9 12,015.1 : 

15.9 4.4 230.8 Annette I s land  trap 8 gear mspec i f i ed  ------- !~oooooooooooooooooooo ....................................... 2 ~ 2  ----------- ??5LG--  1 

Southern Southeast t o t a l  12.5 677.8 275.9 12,504.3 376.0 13,846.5 I 

, 
Nor thern Southeast 

Taku-Snettisham g i l l  n e t  1.6 39.7 26.3 222.7 74.5 364.8 
Lynn Canal g i l l  n e t  1.3 93.0 42.4 137.5 90.0 364.2 1 
Yakutat g i l l  ne t  2.1 149.4 129.1 134.4 10.6 425.6 
Northern d i s t r i c t s  seine 2.2 55.7 42.8 3,976.5 291.9 4,279.1 .......................................................................................... 

Northern Southeast t o t a l  7.2 337.8 240.6 4.471.1 377.0 5,433.7 

Southeastern Region t r o l l  

SOUTHEASTERN STATISTICAL REGION TOTAL 266.7 1.023.2 1,377.4 17,551.4 762.0 20,980.7 1 
Cordova area 

Copper River  
Ber ing River  
Pr ince Wi l l i am Sound 

Cordova area t o t a l  

Cook I n l e t  area 
Upper Cook I n l e t  

Nor thern O i s t r i c t  
Centra l  D i s t r i c t  

Upper Cook I n l e t  t o t a l  
L?wer Cook I n l e t  

Southern O i s t r i c t  
Kamishak D i s t r i c t  
Outer O i s t r i c t  
Eastern D i s t r i c t  

Lower Cook I n l e t  t o t a l  

Cook I n l e t  area t o t a l  

Kodiak I s land  
Chignik  
South Peninsula ......................................................................................... ......................................................................................... 
CENTRAL STATISTICAL REGION TOTAL 47.0 7.690.9 1,242.8 40,056.4 6,733.7 11,770.8 \ (  
B r i s t o l  Bay 

Naknek-Kvichak O i s t r i c t  
Nushagak D i s t r i c t  
Epegik D i s t r i c t  
Ugashik O i s t r i c t  
Togiak O i s t r i c t  

_ _ _ - _ _ _ _ _ _ _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - l  

B r i s t o l  Bay t o t a l  239.0 25,714.0 303.0 7.0 1,478.0 27.741 .O 
I 
i 

Nor th Peninsula 
A leu t i an  Is lands 

Arctic-Yukon-Kuskokwim 
Kuskokwim area 
Yukon River  

Lower Yukon River  
Upper Yukon R ive r  

Yukon River  t o t a l  158.9 24.4 1,637.6 1,820.9 
l lor ton Sound 7.9 .1 31.6 232.5 169.7 441.8 , 
Kotzebue area 1 .2 677.3 677.6 .......................................................................................... 
Arctic-Yukon-Kuskokwim t o t a l  246.3 106.0 335.6 233.2 2,970.2 3,891.3 

.......................................................................................... 
___-_--_---__--------------------------------------------------------.--------------~----- 

HESTERN STATISTICAL REGION TOTAL 503.2 27,652.6 795.5 553.5 5,163.0 34.667.8 \ 

ALL ALASKA TOTAL 816.9 36,366.7 3,415.7 58,161.3 
I 

12,658.7 111.419.3 

1 Prel iminary.  Compiled November 23, 1981. 



Southeastern Alaska 

Again in 1981, Southeastern Alaska pink salmon re turns  were stronger than 
expected, pa r t i cu la r ly  middle and l a t e  runs harvested in D i s t r i c t  3 and 
the  outside portions of D i s t r i c t  13. In northern Southeastern Alaska, the  
pink salmon catch of over 5 mil l ion f i s h  was the l a rges t  s ince 1968, when 
nearly 10 mill ion were taken. Sockeye catches were a l so  l a rger  than an t i c i -  
pated, with record g i l l  ne t  harvests i n  D i s t r i c t  6. Taku, Snettisham, and 
Chilkat sockeye runs were below average. Although f ishing time r e s t r i c t i o n s  
were imposed on the  Noyes Island se ine  f i shery ,  catches were large.  Coho 
salmon runs appeared stronger than usual, and the t r o l l  coho harvest was 
be t t e r  than average. 

Chinook landings were about 8% below the  projection.  The t r o l l  f i shery  was 
closed i n  ea r ly  July and in mid-August t o  avoid exceeding the guideline har- 
ves t  level j o in t l y  established by the Board of Fisheries and the North 
Paci f ic  Fishery Management Council. Chinook escapements i n  northern South- 
eas tern  Alaska were s ign i f i can t ly  improved, but were weak i n  southern spawning 
streams. 

Chum salmon catches were below expected levels  in most f i s h e r i e s ,  but some 
ea r ly  runs i n  northern Southeastern and the f a l l  chum re turn  t o  Excursion 
I n l e t  were strong.  Fall chum re turns  t o  Lynn Canal were very weak. 

Cordova Area 

Runs f o r  a l l  species f a r  exceeded expectations and f o r  the  t h i r d  consecutive 
-I 

year surpassed a l l  previous records f o r  pink salmon. A new record was a l so  
s e t  f o r  chum returns and the  coho harvest was the  l a rge s t  i n  almost 40 years.  
The t o t a l  commercial harvest of 23.3 mill ion salmon exceeded the  previous 
record s e t  in 1979 by over 7 mil l ion f i s h .  Escapements were optimum or  above 
f o r  a l l  species including chum salmon. Chum escapements have been poor in  
recent years.  

Copper and Bering River sockeye runs were markedly improved. Sockeye returns 
t o  both areas were from one t o  two weeks ear ly  and were much stronger than 
expected. Escapements t o  both upriver and de l t a  systems were excel lent  and 
coho escapements were outstanding. 

Cook I n l e t  Area 

Lower Cook I n l e t  pink salmon catches s e t  a new record,  10% above the previous 
high of 3 mil l ion f i sh .  Pink salmon re turns  t o  the Department hatchery a t  
Tutka Lagoon exceeded 1 mil l ion,  and catches in Nuka Bay and the Eastern 
D i s t r i c t  were phenomenal l y  high. Excel l en t  pink salmon escapements were 
achieved in a l l  major spawning streams. 

The Lower Cook I n l e t  chum salmon harvest of over 300,000 f i s h  c losely  
approached the record high and escapements ranged from good t o  excel lent .  
The Lower Cook In l e t  sockeye catch was a l so  considerably be t t e r  than average, 
with escapement goals being met in  most systems. The Leisure Lake stocking 
project  contributed nearly 10,000 sockeye t o  the harvest.  



Overall, Upper Cook Inlet  salmon catches were near average, b u t  abnormal f i sh  
behavior, generally at t r ibuted to  persistent high winds, resulted in an 
atypical catch distribution. Northern Distr ic t  s e t  nets did very well, with 
a new record sockeye harvest, b u t  catches in the Central Distr ic t  were below 
average. Sockeye escapement goals were reached in a l l  r ivers  except the 
Crescent; returns to  the Kasilof River were notably strong and early.  The 
Upper Cook Inlet  chum harvest was average, b u t  the coho catch was the 
second hi ghes t in hi story. 

Kodiak Area 

Kodiak sockeye runs were early and s t rong;  catches were above average and 
escapements were very good in most systems. Pink salmon returns were much 
better than expected, particularly to  the west side of Kodiak Island. Coho 
and chum harvests were also excellent. 

Chi gni k 

Both early and l a t e  Chignik sockeye runs were large in 1981, with a total  
escapement of over 800,000. The harvest was nearly twice as high as had been 
expected. Chum returns were also substantial ,  with most of the record har- 
vest occurring in the Western and Perryville Districts.  Pink runs were c1,ose 
to  forecast levels. Chinook and coho catches were significantly above average, 
and the total  salmon harvest was the highest ever recorded. 

Alaska Peninsula 

- . South Peninsula pink salmon catches were l a t e  and below those in 1979 and 
1980 b u t  s t i l l  much higher than usual. Escapement objectives were met. South 
Peninsula sockeye catches were also good. The Peninsula chum harvest was the 
largest since 1940, and escapements were good. Chinook, sockeye, coho, and 
chum returns to  North Peninsula systems were a l l  strong, providing large 
catches and good escapements. The North Peninsula coho catch was a record. 
Aleutian Island pink salmon runs were unusually strong for  an odd-numbered year. 

Bristol Bay 

The Bristol Bay sockeye catch of 25.7 million established a new record, and 
escapement goals were achieved in a l l  sockeye systems except the Kvichak 
River, where the 1.8 million escapement was only 200,000 f i sh  short of the 
goal. Chinook harvests and escapements were the highest ever documented. 
Chum and coho runs were exceptionally strong as well. 

Arctic-Yukon-Kuskokwim 

Again in 1981, heavy returns of summer and f a l l  chum salmon to most management 
units boosted the Arctic-Yukon-Kuskokwim commercial salmon harvest to a record 
high. Yukon and Kuskokwim chinook salmon runs were also exceptionally strong. 
Summer chum escapements to both Yukon and Kuskokwim spawning systems appeared 
excel 1 ent , and aerial surveys revealed very good chi nook escapements to  
selected t r ibutar ies  of the upper Yukon River. Reported Kuskokwim sockeye 
catches were up as a resul t  of the Department's species identification program. 



Chinook returns were average and chum runs were substantial in Norton Sound, 
and chum escapements in some c r i t i ca l  areas were improved over recent years. 
In Kotzebue Sound, the commercial chum catch s e t  a record; three times the 
most recent 5-year average. Noatak River chum escapement was excellent. 



PRELIMINARY FORECASTS OF 1982 SALMON RETURNS TO 
SELECTED ALASKAN FISHERIES 

The Department's salmon management program includes a number of salmon re turn  
forecas t  projects .  Forecast f i she r i e s  a r e  se lected using several c r i t e r i a ,  
including economic importance, f e a s i b i l i t y ,  compatability w i t h  exis t ing pro- 
grams, and management needs. Forecast f i she r i e s  are:  

Southern Southeastern - pink salmon 

Northernsoutheastern - pinksalmon 

Prince William Sound - pink and chum salmon 

Cook In l e t :  Southern 
and Outer D i s t r i c t s  - pink salmon 

Kodi ak - pink salmon 

Chi gni k - p i n k  and sockeye salmon 

South Peninsula - pink salmon 

Bristol  Bay - p i n k  and sockeye salmon 

Kotzebue 
-I 

- chum salmon 

In 1981 nearly 80% of the  t o t a l  statewide harvest was taken in  these f i she r i e s .  

A va r ie ty  of information i s  used t o  make salmon return fo recas t s ,  including 
escapement magnitudes and d i s t r i bu t i on ,  egg deposition, survival t o  in te r -  
mediate l i f e  s t ages ,  environmental conditions, and population age composition. 
The re tu rn ,  w i t h  upper and lower l im i t s ,  i s  predicted f o r  each forecas t  f i sh -  
ery. In general,  based on past  experience, the actual return can be expected 
t o  f a l l  within the range (between the lower and upper l i m i t s )  about 50% of 
the time. In 1981, an exceptionally good year by any reckoning, only 3 of the 
11 re turns  fo recas t  were within t h e i r  forecas t  ranges. Ten of the  11 forecas ts  
were below real ized re turns  in 1981. The 1982 forecas ts  and ranges a re  
summarized in  Table 4.  

Southeastern A1 aska Pink Salmon 

Record pink salmon re turns  t o  the  southern-most d i s t r i c t s  of Southeastern 
Alaska a r e  anticipated in 1982. A mild winter and excel lent  parent-year 
escapements t o  D i s t r i c t s  1 ,  2 ,  and 3 should provide most of the p i n k  harvest 
in southern Southeastern Alaska, which i s  expected t o  exceed 20 mill ion f i s h .  
L i t t l e  i f  any harvestable surplus i s  looked fo r  in the central  D i s t r i c t s  5 
through 8 ,  where pink escapements have been poor and re turns  declining. 
Parent-year pink salmon escapements were a l so  poor in northern areas ,  b u t  



Table 4. Preliminary fo recas t s  of salmon re tu rns  and commercial harvests f o r  some major Alaskan f i s h e r i e s  in  1982. 

(Thousands of Fish) 

Forecast Escapement Estimated Forecast Estimated 
Area Species re tu rn  goal harvest r e tu rn  ranae harvest  range 

Southern Southeastern Pink 27,800 6,000 21,800 22,800 - 32,800 16,800 - 26,800 
Northern Southeastern Pink 7,600 4,600 3,700 4,600 - 10,600 500 - 6,700 

Southeastern Total Pink 35,400 10,600 25,500 27,400 - 43,400 17,300 - 33,500 

Prince William Sound Total Pink 24,400 1,700 22,700 74,600 - 31,400 12,900 - 29,700 
Chum 1,700 250 1,450 1,400 - 2,000 1,200 - 1,800 

Cook Inlet-Southern and 
Outer D i s t r i c t s  Pink 1,050 200 850 500 - 2,100 440 - 1,800 

Kodiak Pink 18,300 4,000 14,300 16,400 - 20,200 12,400 - 16,200 

Chignik Pink 1,500 700 800 1,000 - 2,000 300 - 1,300 
Sockeye2 2,600 650 1,950 2,100 - 3,100 1,400 - 2,400 

South Peni nsula3 Pink 6,700 2,000 4,700 5,600 - 7,EOO 3,600 - 5,800 
-I 

Bris to l  Bay, Nushagak 
D i s t r i c t  Pink 9,200 1,000 8,200 

Br i s to l  Bay4 Sockeye 34,600 5,500 29,100 22,800 - 39,100 17,300 - 33,600 

Kotzebue Chum 61 0 190 390 400 - 700 250 - 450 

TOTAL 136,060 26,790 109,940 
- - - - - - - 

The fo recas t  re turn and harvest ranges a r e  estimated by several  techniques. Based on past  experience, about 
half of the real ized returns  and harvests  can be expected t o  f a l l  within t h e i r  respective ranges. 

2 Including estimated intercept ions i n  Cape Igvak, Aniakchak, Hook Bay, and Stepovak Bay f i s h e r i e s .  
Not including pink salmon taken in  June near False Pass, South Unimak, and the Shumagin Is lands,  which a r e  
re turning to  o ther  arcas .  
Inshore harvest only. 



environmental conditions were very good, and re turns  a re  expected t o  be large 
enough t o  support some harvest i n  most northern Southeastern d i s t r i c t s .  

Prince William Sound Pink and Chum Salmon 

Good parent-year pink salmon escapements and very favorable environmental 
conditions a re  expected t o  lead t o  the l a rges t  Prince William Sound p i n k  har- 
vest  in  history.  Strong re turns  t o  a l l  management d i s t r i c t s  a re  ant ic ipated.  
Private non-profit and Department hatcheries may contribute more than 6 mil l ion 
f i s h  t o  the Prince William Sound pink catch. A very large  chum salmon harvest 
i s  a l so  expected. 

Cook I n l e t  (Southern and Outer D i s t r i c t s )  P i n k  Salmon 

Severe f a l l  and winter flooding in  major producing systems i n  the Southern 
and Outer D i s t r i c t s  of Lower Cook I n l e t  balanced agains t  good escapements and 
warm spring and ear ly  summer weather suggest a reduced harvest of natura l ly  
produced pink salmon i n  1982. Pink re turns  t o  the Department's Tutka Lagoon 
hatchery a re  expected t o  provide most of the  anticipated 850,000-fish harvest.  

Kodiak P i n k  Salmon 

A1 though parent-year p i n k  salmon escapements were exce l l en t ,  overwinter sur- 
vival was highly var iable .  However, consis tent ly  good marine survival during 
recent years suggests a better-than-average p i n k  salmon return i n  1952. The 
Kodiak area p i n k  salmon catch should exceed 14 mill ion f i sh .  

-I Chi gni k Sockeye and Pink Salmon 

A near-record Chignik sockeye harvest i s  forecas t  i n  1982. Very strong ea r ly  
and l a t e  runs a r e  expected. A good p i n k  salmon catch i s  a l so  expected, s l i g h t l y  
below the 1981 catch. 

South Peninsula Pink Salmon 

South Peninsula pink salmon re turns  a re  forecas t  a t  levels  close t o  those 
occurring in 1981, allowing an above-average harvest of nearly 5 mil l ion f i sh .  

Br is to l  Bay Sockeye and P i n k  Salmon 

Another record-breaking sockeye harvest i s  forecas t  i n  Bristol  Bay f o r  1982. 
A1 though escapement goals a r e  under review and may be increased, the harvest 
should s t i l l  be exceptionally large .  A very large pink salmon return 
t o  the Nushagak River i s  a l so  envisioned, with an allowable harvest exceeding 
8 mill ion f i sh .  

Kotzebue Chum Salmon 

An above-average Kotzebue chum salmon return i s  forecas t  in 1982, which should 
permit a harvest of nearly 400,000 chums. 



PROJECTED 1982 ALASKAN COMMERCIAL SALMON HARVESTS 

Projections of the 1982 Alaskan commercial salmon harvest by s t a t i s t i c a l  
region and species a r e  presented in Table 5. The projections a r e  composed 
of forecas t  harvests and harvest projections (recent  harvest averages, 
sometimes modified i f  addit ional  information i s  ava i l ab le )  , f o r  f i s h e r i e s  
without fo recas t s .  Chinook and coho re turns  a r e  not fo recas t  i n  any region. 
Only Prince William Sound and Kotzebue have chum salmon fo recas t s .  A11 
regions have p i n k  salmon fo recas t s ,  b u t  several smaller pink runs a r e  not 
forecas t .  Major sockeye runs in the  Central and Western Regions a r e  forecas t ;  
important exceptions a re  Copper River, Cook I n l e t ,  and Kodiak. Despite these 
gaps, 78% of the  1981 salmon harvest of 111 mill ion f i s h  was taken in  forecas t  
f i she r i e s .  

Norton Sound p i n k  salmon runs a r e  expected t o  be extremely strong i n  1982. 
However, Norton Sound p i n k  runs a r e  not formally fo recas t  because r u n  s i z e s  
a r e  e r r a t i c ,  the f i shery  i s  small,  and processing capacity is  qu i te  limited. 
While the  Norton Sound pink return may be a s  high as  5 mil l ion f i s h ,  many of 
which wi l l  be surplus t o  escapement needs, this  a r e a ' s  pink salmon contribu- 
t ion  t o  the Western \Region projected harvest i n  Table 5 below i s  l e s s  than 
400,000 f i s h .  Although this i s  only a small f rac t ion  of the  possible pink 
re tu rn ,  i t  would be an exceptionally large  pink salmon catch f o r  Norton Sound. 

Tab1 e 5. Prel iminary projections of 1982 Alaskan commercial salmon harvests 
by s t a t i s t i c a l  region and species.  

-I Thousands of Fish 

Compiled October 21, 1981. The projected 1982 harvests were obtained by 
summing harvest forecas ts  (Table 4 )  and harvest projections i n  the remain- 
ing f i she r i e s .  

S t a t i s t i c a l  Region Chi nook Sockeye Coho Pink Chum A1 1 

Southeastern 

Central 

Western 

TOTAL ALASKA 

280 

44 

408 

732 

1,000 

8,150 

30,670 

39,820 

1,100 

920 

725 

2,745 

25,500 

44,800 

10,500 

80,800 

1,300 

4,900 

4,700 

10,900 

29,180 

58,814 

47,003 

134,997 
-I 



The 1982 s ta tewide  t o t a l  commercial harves t  p ro j ec t ion  i s  135.0 mi l l i on  salmon. 

Species Outlook 

P i n k  Salmon 

606 of t h e  1982 s t a t ewide  t o t a l  harves t  p ro j ec t ion ,  o r  81 m i l l i o n  f i s h  

52% of t h e  1981 s ta tewide  t o t a l  ha rves t ,  o r  58 mi l l i on  f i s h  

Increased pink salmon r e t u r n s  a r e  expected i n  a l l  t h r e e  s t a t i s t i c a l  reg ions .  
Only s l i g h t l y  smal le r  pink harves ts  a r e  a n t i c i p a t e d  i n  northern Southeastern 
Alaska, Lower Cook I n l e t ,  Chigni k ,  and the  South Peninsula.  S i g n i f i c a n t  
i nc reases  a r e  a n t i c i p a t e d  i n  o t h e r  a r eas .  A s ta tewide  harves t  of more than 
77 mi 11 ion pink salmon would s e t  a new record f o r  t h i s  spec i e s .  

Sockeye Salmon 

29% of t h e  1982 s t a t ewide  t o t a l  harves t  p ro j ec t ion ,  o r  40 m i l l i o n  f i s h  

33% of t h e  1981 s t a t ewide  t o t a l  ha rves t ,  o r  36 mi l l i on  f i s h  

Alaska sockeye harves ts  i n  1982 should be q u i t e  s i m i l a r  t o  those  obtained i n  
1981. 

Chum Salmon 

8% of  t he  1982 s ta tewide  t o t a l  harves t  p ro j ec t ion ,  o r  10 mi l l i on  f i s h  

-I 11% of t he  1981 s ta tewide  t o t a l  ha rves t ,  o r  13 mi l l i on  f i s h  

Moderate dec l ines  i n  chum salmon harves ts  a r e  expected i n  c e n t r a l  and western 
Alaska. 

Coho Salmon 

2% of t h e  1982 s ta tewide  t o t a l  harves t  p r o j e c t i o n ,  o r  2.6 m i l l i o n  f i s h  

3% of t h e  1981 s ta tewide  t o t a l  ha rves t ,  o r  3.4 mi l l i on  f i s h  

Chi nook Salmon 

1% of t h e  1982 s t a t ewide  t o t a l  harves t  p ro j ec t ion ,  o r  710,000 f i s h  

1% of t he  1981 s ta tewide  t o t a l  ha rves t ,  o r  820,000 f i s h  

Catches of  coho and chinook salmon a r e  not expected t o  d i f f e r  much from those  
in  1981, although somewhat smal le r  harves ts  a r e  pro jec ted .  



Regional Out1 ook 

Statewide 

1982 statewide t o t a l  harvest projection:  135.0 mill ion f i s h  

1981 statewide t o t a l  harvest: 111.4 mill ion f i s h  

An 2 l% ' inc rease  in the statewide salmon catch is projected,  almost a l l  due t o  
larger  expected pink salmon returns t o  a l l  s t a t i s t i c a l  regions. If  this pro- 
ject ion i s  rea l i zed ,  i t  wi l l  be the  l a rges t  harvest in  Alaska's h is tory .  

Southeastern Region 

22% of the  1982 statewide t o t a l  harvest project ion,  o r  29 mil l ion f i s h  

19% of the 1981 statewide t o t a l  harvest ,  o r  21 mil l ion f i s h  

An expected increase of more than 50% in Southeastern Alaska p i n k  salmon 
catches accounts f o r  t he  ant ic ipated improvement i n  1982. 

Central Region 

432 of the  1982 statewide t o t a l  harvest projection,  o r  59 mil 1 ion f i s h  

50% of the  1981 statewide t o t a l  harvest ,  o r  56 mill ion f i s h  

No major changes a re  projected i n  1982. 

Western Region 

35% of the  1982 statewide t o t a l  harvest projection,  or  47 mil l ion f i s h  

31% of the  1981 statewide t o t a l  harvest ,  o r  35 m i  11 ion f i s h  

Most of the increase i s  due t o  the  expected large  Nushagak River pink salmon 
re tu rn ,  which occurs only in even-numbered years.  

DISCUSSION 

Commercial salmon harvests in  Alaska, displayed i n  Figure 2, have consis tent ly  
increased s ince  the 1974 statewide t o t a l  catch of 22 mill ion f i s h .  During 
t h i s  period, Department projections have just as consis tent ly  f a l l e n  below 
realized catches. During the  twelve years harvest projections have been pub- 
l i shed,  r e l a t i ve  e r r o r ,  as a percent of the actual harvest ,  has ranged from 
33% low in  1981 t o  46% high i n  1972 (see  Table 1 ) .  The 1982 harvest projec- 
t ion of 135 mill ion salmon, even i f  50% high, presages a much be t t e r  than 
average catch. However, because t h i s  projection i s  l a rger  than any other  
ever issued by the  Department, and would, i f  r ea l i zed ,  be the l a rges t  salmon 
harvest in Alaska's h is tory ,  i t  should be in terpre ted with caution. Several 
of the  individual forecas ts  on which the statewide harvest projection depends 
strongly a re  based on extrapolated re la t ionships  which may be opt imis t ic .  
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Figure 2. Alaskan commercial salmon harves ts  by spec ie s ,  1955-1981, and the  
1982 projected harvest .  



APPENDIX. FORECAST METHODS AND DISCUSSIONS 

FORECAST AREA:  Southeastern Alaska 

SPECIES : Pink Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

Southern Southeastern:  Point  Range 

Return Estimate: 27.8 mi l l i on  22.8 m i l l i o n  t o  32.8 m i l l i o n  

Escapement Goal: 6.0 mi l l i on  

Harvest Estimate: 21.8 mi l l i on  16.8 m i l l i o n  t o  26.8 m i l l i o n  

Northern Southeastern:  

Return Estimate 7.6 m i l l i o n  4.6 mi l l i on  t o  10.6 mi l l i on  

Escapement Goal : 4.6 mi l l i on  

Harvest Estimate: 3.7 mi l l i on  500,000 t o  6.7 mi l l i on  

Total Southeastern:  

Return Estimate: 35.4 m i l l i o n  27.4 m i l l i o n  t o  43.4 m i l l i o n  

Escapement Goal : 10.6 mi l l i on  

Harvest Estimate: 25.5 m i l l i o n  17.3 m i l l i o n  t o  33.5 m i l l i o n  

FORECAST METHODS 

Separate  f o r e c a s t s  a r e  prepared f o r  t h e  pink salmon r e t u r n s  t o  northern 
and southern Southeastern Alaska due t o  t he  d i f f e r e n c e s  i n  migrat ion 
routes  and o the r  populat ion c h a r a c t e r i s t i c s  of t h e  pink salmon r e tu rn -  
ing  t o  t h e  two a reas .  The 1981 f o r e c a s t  f o r  southern Southeastern was 
based pr imar i ly  on a mu l t ip l e  regress ion  a n a l y s i s  incorpora t ing  escape- 
ment and August, November-February, and spr ing  a i r  temperatures  f o r  
severa l  l oca t ions  i n  southern Southeastern.  The northern Southeastern 
f o r e c a s t  was based on a regress ion  ana lys i s  wi th  escapement, w in t e r  
p r e c i p i t a t i o n ,  and sp r ing  a i r  temperatures .  A number of  f o r e c a s t  form- 
u las  were examined but  none appeared a s  accu ra t e  a s  t he  ones used. 

DISCUSSION OF THE 1982 FORECAST 

Southern Southeastern:  The 1982 pink salmon r e t u r n  t o  southern South- 
e a s t e r n  Alaska ( D i s t r i c t s  1-8) i s  expected t o  be t h e  l a r g e s t  s i n c e  s t a t e -  



hood. A mild winter with above-average sea water temperatures during 
the  time of outmigration and excel lent  parent-year escapements in 
D i s t r i c t s  1 ,  2 ,  and 3 a r e  responsible f o r  the opt imis t ic  outlook. 

The escapement goal of 6 mil l ion f o r  southern Southeastern Alaska was 
reached fo r  the  f i r s t  time in 1980 ( the  parent year f o r  the  1982 
re tu rn) .  Escapements, however, were unevenly d i s t r ibu ted .  The 
escapement indices f o r  D i s t r i c t s  1 ,  2, and 3 were s l i g h t l y  above t h e i r  
goals. The D i s t r i c t  7 index was below the ten-year average, while 
D i s t r i c t s  5 and 6 had the  lowest and second lowest escapements res-  
pectively of the ten-year period. Although survival i n  a11 d i s t r i c t s  
was undoubtedly we1 1 above average, t h i s  d i spar i ty  i n  escapements wi 11 
probably r e s u l t  in the majority of excess f i s h  returning t o  D i s t r i c t s  
5-8 being intercepted outside of t h e i r  home d i s t r i c t s .  

Using D i s t r i c t  3 escapements t o  ca lcula te  return-per-index spawner r a t i o s  
(R/S) t o  D i s t r i c t  3 (including the  catch in D i s t r i c t  4)  over the  l a s t  
four years gives an average R/S of over 4 t o  1. Even this conservative 
est imate r e su l t s  i n  an estimated re turn  t o  D i s t r i c t  3 (including harvests 
in D i s t r i c t  4 )  of over 10 mill ion.  

The return t o  D i s t r i c t  1 should a l so  be a record s ince  statehood. The 
R/S t o  D i s t r i c t  1 i n  1978 (a  year w i t h  survival conditions s imi lar  t o  
those encountered by the  1982 f i s h )  was 5.9 t o  1. Using a more conser- 
vat ive  R/S of 5 t o  1 r e su l t s  i n  an estimated return t o  D i s t r i c t  1 of 
over 11 mill ion.  

The re turn  t o  D i s t r i c t  2 i s  not as closely re la ted  t o  the  overall  re turn  
a s  the  two areas discussed above. Consequently, any projections a r e  very 
r isky.  However, the D i s t r i c t  2 parent-year escapement was the l a rges t  
s ince  statehood, which, combined w i t h  h i g h  expected survival ,  could pro- 
duce a re turn  approaching t h a t  which occurred i n  1978 of 6 mil l ion f i sh .  

W i t h  few exceptions the re turns  t o  D i s t r i c t s  1 ,  2 ,  and 3,  and the harvest 
i n  D i s t r i c t  4 have been building in  recent years while those in D i s t r i c t s  
5 through 8 have been declining.  The decline i n  D i s t r i c t s  5 through 8 is  
generally d is turbing i n  view of the  above-average survival conditions in 
recent  years. In order t o  insure a commercially viable population in  
D i s t r i c t s  5 through 8 escapements wil l  have t o  be increased. The heavy 
f i sh ing  pressure which wi l l  be required t o  harvest the  expected record 
return in D i s t r i c t s  1 through 4 wi l l  undoubtedly in te rcep t  a s ign i f i can t  
number of f i s h  returning t o  D i s t r i c t s  5 through 8. Consequently, very 
l i t t l e  harvestable surplus i s  ant ic ipated i n  D i s t r i c t s  5 through 8. 

Northern Southeastern: Pink salmon returns t o  the  ins ide  d i s t r i c t s  a r e  
expected t o  be of su f f i c i en t  s trength t o  support harvest i n  most of the  
d i s t r i c t s  during the  1982 season. A parent-year escapement of 2.1 
mil l ion f i s h  fo r  northern Southeastern was the poorest s ince  1976 with 
a l l  d i s t r i c t s  f a l l i n g  well below escapement goals. Winter condit ions,  
however, were excel lent  with January 1981 temperatures exceeding any 
i n  the past 21 years.  The forecas t  formula used was the best  avai lable ,  



b u t  there i s  a de f i n i t e  potential  f o r  the  return t o  f a l l  i n  the upper 
end of the forecas t  range. Spring a i r  temperatures were a t  a record 
level in 1981 and in general environmental conditions were very 
promising f o r  the 1982 return year.  

The overall  1981 pre-emergent f r y  index was well above average with a l l  
ins ide  d i s t r i c t s  except 14 having f ry  dens i t i e s  in excess of 100.0 f r y  
per square meter. The highest f r y  values were in the  D i s t r i c t  9 area 
and in Peri 1 S t r a i t s ,  both of which should support harvest in  1982. 

D i s t r i c t  9 had a pa r t i cu la r ly  good f r y  index which exceeded any s ince  
the pre-emergent program was i n i t i a t e d  i n  1966. The study areas w i t h  
the  highest f r y  indices i n  D i s t r i c t  9 were the areas along the western 
shore of Kuiu Island. The one study area on the  Baranof Island s ide  of 
D i s t r i c t  9 had r e l a t i ve ly  few f r y  but lower Admiralty streams show good 
potential  with high f r y  values i n  a l l  study areas.  Escapements were 
generally f a i r  in D i s t r i c t  9 averaging about 70% of the  overall  goal. 
Good harvest levels  a re  expected from returns t o  t h i s  D i s t r i c t .  

In D i s t r i c t  10 most of the re turn  wil l  be needed t o  meet escapement 
requirements but some harvest i s  l ike ly .  Pre-emergent f r y  indices 
were generally good w i t h  most s tudy 'areas  producing f a i r  numbers of 
f ry .  

Pleasant Bay and Mole River i n  D i s t r i c t  11 both had excel lent  f r y  
indices from good parent-year escapements. In most other strecm 
systems i n  Seymour Canal the  parent-year escapements were below desired 
levels  and no harvestable surplus i s  expected. Parent-year escapements 
were good i n  the  Taku River area and the potential  f o r  re turns  t o  t h i s  
area i s  high. 

Most of the  streams in the outside area of D i s t r i c t  13 a r e  not expected 
t o  produce re turns  i n  excess of escapement needs but chances a re  good 
f o r  some localized harvests. In the Peri l  S t r a i t s  area of D i s t r i c t  13, 
re turns  a r e  expected t o  produce some harvestable surplus.  Pre-emergent 
f r y  values were very good i n  most locat ions ,  exceeding 150 f r y  per square 
meter in a l l  but one study area.  

D i s t r i c t  12 i s  expected to  produce harvestable re turns  from the  Tenakee 
I n l e t  stocks and the potential  f o r  harvest from the Admiralty Island 
streams a l so  looks promising. Early marine work i n  Tenakee I n l e t  
recorded high numbers of f r y  and conditions f o r  survival appeared good. 

Doug Jones 
Fishery Biologist  
Juneau 

Karl Hofmeister 
Fishery B i  ologi s t  
Ketchi kan 



FORECAST AREA:  Prince William Sound 

SPECIES: P i n k  Salmon 

PRELIMINARY FORECAST O F  1982 RETURN:  

NATURAL PRODUCTION Point Range 

Return Estimate: 17.6 mi l l ion  11.7 mi l l ion  t o  23.5 mi l l ion  

Escapement Goal: 1 .5 mi l l ion  

Harvest Estimate: 16.1 mi l l ion  10.2 mi l l ion  t o  22.0 mi l l ion  

SUPPLEMENTAL PRODUCTION 

Return Estimate: 6.8 mi l l ion  2.9 mi l l ion  t o  7.9 mi l l ion  

Requi red Brood 
Stock: 180,000 

Hatchery Harvest 
Estimate : 825,000 

Common Property 
Harvest 
Estimate: 5.8 mi l l ion  1 .9  mi l l ion  t o  6.9 mi l l ion  

Total Harvest 
Estimate: 6.6 mi l l ion  2.7 mi l l ion  t o  7.7 mi l l ion  

TOTAL PRODUCTION 

Return Estimate: 24.4 mi l l ion  14.6 mi l l ion  t o  31.4 mi l l ion  

Escapement and 
Brood Stock: 1.7 mi l l ion  

Harvest Estimate: 22.7 mi l l ion  12.9 mi l l ion  t o  29.7 mi l l ion  

FORECAST METHODS 

Natural Production: The 1982 fo recas t  i s  based on a mul t ip le  regression 
ana lys i s  of brood-year pre-emergent f r y  ind ices ,  the following y e a r ' s  
d a i l y  average Prince William Sound March-April a i r  temperatures,  and 
the  r e s u l t i n g  a d u l t  re turns .  As f o r  previous y e a r s ,  t he  1980 brood- 
year  pre-emergent f r y  index was determined from a standard l i s t  of streams 
and sample s i t e s .  The f o r e c a s t  i s  based on post-earthquake, even-numbered 
year  data only. 



The estimated escapement i n  1980 was 1.6 mill ion f i s h ,  and a l l  manage- 
ment d i s t r i c t s  met o r  s l i g h t l y  exceeded t h e i r  escapement goals. The 
r e s u l t  of t h i s  escapement, followed by a mild winter ,  was a record pre- 
emergent f r y  index of 496 fish per square meter. Following this,  
Prince William Sound experienced a warm spr ing,  and a warm spring 
environment has tended t o  be a favorable influence on pink f r y  es tuar ine  
survival r a t e s ,  leading t o  increased adul t  re turns .  

The forecas t  return range i s  an 80 percent confidence in te rva l .  

Supplemental Production: The 1982 return w i  11 be the r e s u l t  of 
Prince Wil liam Sound Aquaculture Corporation (PWSAC) and Alaska Depart- 
ment of F i s h  and Game fed and unfed f r y  re leases .  The PWSAC f r y  re lease  
was comprised of 2.8 mil l ion fed and 41 mill ion unfed f r y ,  while the  
Department re lease  was 14.4 mill ion unfed f ry .  

Adult re turn  estimates were determined by estimated fry-to-adult  low, 
mean, and high survival r a t e s  on fed and unfed f r y  as  independently 
experienced f o r  both hatchery f a c i l i t i e s .  

DISCUSSION OF THE 1982 FORECAST 
I 

Natural Production: The predicted return in 1982 of 17.6 mill ion pink 
salmon i s  the  l a rge s t  i n  the history of Prince William Sound p i n k  salmon 
forecast ing.  The 1981 forecas t  was the previous record. 

The 1982 return should be strong t o  a l l  management d i s t r i c t s  of the 
Sound. T h i s  means t h a t  a l l  r u n  segments should s ign i f i can t ly  contribute 
t o  the commercial catch. With a desired escapement level  of 1.5 mil l ion 
f i s h ,  the catch should range from 10.2 mill ion t o  22 mill ion with a mid- 
range est imate of 16.1 mill ion.  If  the  mid-range est imate i s  real ized,  
i t  wi l l  be a new record harvest f o r  Prince Will iam Sound. The previous 
even-year record catch occurred i n  1980 when 15.4 mill ion pinks were 
taken. 

Supplemental Production: W i t h  brood stock and hatchery s a l e  f i s h  
requirements of 1.0 mil l ion f i s h ,  Prince William Sound's hatchery 
re turns  should contribute 6.6 mill ion f i s h  t o  the  commercial harvest; 
range estimates f o r  the  catch a r e  2.7 mill ion and 7.7 mill ion f i s h .  
Returns bound f o r  the Department f a c i l i t y  should contr ibute  t o  the 
catch from mid-July t o  ea r ly  August, while PWSAC returns  should make 
s ign i f i can t  contributions from l a t e  July t o  mid-August. 



SPECIES: Chum Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

NATURAL PRODUCTION Point Range 

Return Estimate: 1.7 mi l l ion  1.4 mi l l ion  t o  2.0 mi l l ion  

Escapement Goal: 2 50,000 

Harvest Estimate: 1.4 mi l l ion  1.2 mi l l ion  t o  1.8 mi l l ion  

FORECAST METHODS 

The 1982 f o r e c a s t  i s  a combination of two s t a t i s t i c a l  analyses.  The 
f i r s t  i s  a standard l i n e a r  regression ana lys i s  of pre-emergent f r y  
indices  with subsequent a d u l t  re turns .  The second i s  a l s o  a l i n e a r  
regression ana lys i s  and involves the  r e l a t i o n s h i p  of 4-year-old f i s h  
t o  3-year-old f i s h  production r e s u l t i n g  from the  same brood year .  

The f i r s t  method of ana lys i s  fo recas t s  a t o t a l  r e tu rn  of 1.4 mi l l ion  
f i s h  with a c o r r e l a t i o n  of 0.52. The fo recas t  range f o r  t h i s  ana lys i s  
i s  from 1.1 m i l l i o ~  t o  1.7 mi l l ion  f i s h .  

The second method, using 4-year-old and 3-year-old r e tu rns  from t h e  
same brood yea r ,  i nd ica te s  a t o t a l  re turn  of 2.0 mi l l ion  w i t h  a corre-  
l a t i o n  of  0.98. This ana lys i s  is  based on brood years  1966 through 
1977; years  f o r  which a l l  3-year-old and 4-year-old r e tu rns  a r e  a v a i l -  
a b l e ,  excluding brood years  1969, 1972, and 1974. These years  were 
excluded due t o  very high 4-year-old t o  3-year-old r a t i o s :  3-year-old 
production was q u i t e  low, while 4-year-old production was average o r  
high. The 4-year-old t o  3-year-old r a t i o s  f o r  t h e  excluded years  a r e  
48.5, 32.6, and 20.1, respect ive ly .  The remaining y e a r s ,  which were 
used i n  t h e  ana lys i s ,  had r a t i o s  ranging from 5.0 t o  12.1. Because 
the  excluded years  had very high r a t i o s ,  t h e  r e s u l t i n g  fo recas t  r e tu rn  
i s  smaller  than i t  would be i f  a l l  years  were included. 

In t h e  1 a s t  two re tu rn  yea r s ,  1980 and 1981 , Prince Wi 11 iam Sound has 
experienced la rge  r e tu rns  of 3-year-old chums. Results  of s c a l e  aging 
f o r  1980 showed a t o t a l  of 250,000 3-year-old f i s h ;  t h i s  was followed 
in  1981 by a r e tu rn  of 1.8 mi l l ion  4-year-olds. The 1981 re tu rn  had 
an estimated 210,000 3-year-old f i s h ,  again ind ica t ing  a s t rong 4-year- 
o ld  r e tu rn  in  1982. 

DISCUSSION O F  THE 1982 FORECAST 

The v a s t  major i ty  of t h e  1982 chum re tu rn  wi l l  be heading f o r  streams 
located i n  the  Eastern,  Northern, Coghil l ,  and Northwestern management 



d i s t r i c t s ;  of these re tu rns ,  the  Eastern D i s t r i c t  wi l l  be the major 
contributor.  The Southeastern D i s t r i c t  wi l l  a l so  make a minor con- 
t r ibu t ion .  Harvestable surpluses wi l l  be mostly from middle-run 
streams w i t h  smaller surpluses coming from early-  and late-run streams. 

As i n  1980, the  1981 return contained a large  number of 3-year-old 
f i s h .  Therefore, i t  is expected t ha t  the 1982 re turn  wil l  contain 
large  numbers of 4-year-old f i sh .  Environmental conditions t h a t  have 
encouraged these high production ra tes  a re  pe rs i s t ing ,  and another 
strong re turn  of 3-year-olds i s  ant ic ipated i n  1982. 

Both PWSAC and Department hatcheries expect a few returning chum salmon 
i n  1982, but the  numbers . a re  negl ig i  b le  i n  comparison t o  ant ic ipated 
natural returns.  

Michael L. McCurdy 
Fisheries Research Bi 01 ogi s t  
Cordova 



FORECAST AREA:  Cook I n l e t ,  Southern and Outer D i s t r i c t s  

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1982 RETURN:  

NATURAL PRODUCTION Point Range 

Return Estimate : 41 0,000 100,000 t o  1.3 mill ion 

Escapement Goal : 170,000 

Harvest Estimate: 240,000 20,000 t o  970,000 

SUPPLEMENTAL PRODUCTION 

Return Estimate: 640,000 450,000 t o  830,000 

Requi red Brood Stock : 30,000 

Harvest Estimate: 61 0,000 420,000 t o  800,000 

TOTAL PRODUCTION 

Return Estimate: 1,050,000 550,000 t o  2.1 mill ion 

Escapement and 
Brood Stock: 200,000 

Harvest Estimate: 850,000 440,000 t o  1 .8  mill ion 

FORECAST METHODS 

The 1982 pink salmon forecas t  f o r  the  Southern and Outer D i s t r i c t s  of 
Cook I n l e t  i s  derived from a l i nea r  regression between indices of pre- 
emergent f r y  dens i t i e s  i n  nine major spawning streams and the subsequent 
adu l t  re turns .  Pre-emergent f r y  abundance i s  determined from these 
streams each spr ing,  and the index fo r  each stream i s  weighted by the 
average escapement f o r  t ha t  stream. The resu l t an t  individual stream 
indices are  combined t o  y ie ld  a s i ng l e ,  weighted pre-emergent f r y  index 
f o r  a l l  nine streams. 

The Fisheries Rehabi 1 i t a t i o n ,  Enhancement, and Development Division 
Tutka Lagoon pink salmon hatchery has contributed s ign i f i can t ly  t o  
the Southern D i s t r i c t  pink salmon re tu rn ,  providing from 35% t o  70% 
of the D i s t r i c t ' s  catch since 1978. The hatchery released 8.5 mill ion 
short-term reared f r y  and 1.4 mill ion unfed f r y  i n to  Tutka Bay i n  1981. 
Survival r a t e s  f o r  reared f ry  have ranged between 5% and 16%, and from 
2% t o  7% for  unfed f ry .  While 1981 s p r i n g  planktonic food levels  were 
higher than i n  1980, there  may be a difference in even- and odd-numbered 
year survival r a tes  a t  s imi lar  plankton levels .  While t h i s  phenomenon 



has not been ver i f i ed  o r  explained, i t  seems probable t ha t  survival  of 
1981 reared f ry  wil l  be l e s s  than the  16% estimate f o r  the  1980 re lease .  

DISCUSSION OF THE 1982 FORECAST 

The 1980 pink salmon escapement of 260,000 was the  second highest even- 
year escapement on record s ince  1964. However, severe flooding in  most 
major producing systems throughout the f a l l  and winter of 1980 and 1981, 
respect ively ,  resulted i n  the lowest pink salmon f r y  dens i t i e s  s ince  
1967. Four separate forecas ts  were calculated.  The f i r s t  two were pre- 
emergent f r y  densi t y  regressions using a1 1 years and even-numbered years 
da ta ,  respect ively ,  giving return estimates of 20,000 and 410,000 f i s h .  
The t h i rd  and fourth forecas ts  used return per spawner data. The aver- 
age re turn  per spawner of 4.7 yielded an est imate of 1.2 mil l ion while 
the 1967 return per spawner of 1.9 yielded an estimate of 510,000. 

The f i r s t  and t h i rd  forecas ts  appear unreasonable. The second and fourth 
forecas ts  of 410,000 and 510,000 a r e  f a i r l y  c lose  and more accurately 
r e f l e c t  the  potential  1982 natural return.  The majority of the re turn  
should occur t o  Windy and Port Dick Bays and the  East Arm of Nuka Bay. 
Port Graham and Seldovia Bays should have s l i g h t l y  below average re turns .  
Spring and ea r ly  summer weather was excel lent ,  and plankton production 
was high based on the  Tutka Bay monitoring program. I t  is  possible t h a t  
these fac to rs  wil l  boost survival r a t e s  with a re turn  considerably above 
the  mid-point est imate.  

Thomas R. Schroeder 
Area Biologist  
Homer 



FORECAST AREA: Kodiak 

SPECIES : Pink Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

NATURAL PRODUCTION Poin t  Range 

Return Estimate: 17.6 mi l l i on  15.9 mi l l i on  t o  19.4 mi l l i on  

Escapement Goal: 3.9 mi l l i on  

Harvest Estimate: 13.7 m i l l i o n  12.0 m i l l i o n  t o  15.5 m i l l i o n  

SUPPLEMENTAL PRODUCTION 

Return Estimate : 660,000 540,000 t o  790,000 

Required Brood Stock: 90,000 

Harvest Estimate : 570,000 450,000 t o  700,000 

TOTAL PRODUCTION 

Return Estimate : 18.3 m i l l i o n  16.4 mi l l i on  t o  20.2 m i l l i o n  

Escapement and 
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Brood Stock: 4.0 mi l l i on  

Harvest Estimate: 14.3 m i l l i o n  12.4 mi l l i on  t o  16.2 mi l l i on  

FORECAST METHODS 

The 1982 pink salmon r e t u r n  f o r e c a s t  t o  t he  Kodiak management a r e a  was 
determined a s  fol lows:  A po in t  e s t ima te  f o r  t h e  Kodiak-Afognak Is land  
complex was ca l cu la t ed  from a mul t ip l e  regress ion  of t h e  pas t  16 yea r s  
pink salmon r e tu rns  wi th  pre-emergent f r y  d e n s i t y ,  escapement, and mean 
March, A p r i l ,  and May a i r  temperatures.  An e s t ima te  f o r  t h e  Mainland 
D i s t r i c t  r e t u r n  was then added t o  t h i s  t o  br ing  t h e  t o t a l  r e t u r n  po in t  
es t imate  t o  17.6 mi l l i on .  A p r a c t i c a l  spread of 3.5 mi l l i on  was used 
f o r  t he  range e s t ima te  of 15.9 t o  19.4 mi l l i on .  The Mainland D i s t r i c t ' s  
r e tu rn  was ca l cu la t ed  from t h e  average of  e s t ima te s  from t h e  r a t i o  of 
t h e  r e t u r n  per  spawner which occurred i n  t h e  1980 brood yea r  t o  t h e  
1982 brood yea r  escapement and the  f r y  dens i ty- re turn  r a t i o s  of  t h e  
1978 and 1980 r e tu rns .  

DISCUSSION OF THE 1982 FORECAST 

Pre-emergent f r y  sampling t h i s  spr ing  ind ica t ed  very s p o t t y  overwinter  
surv iva l  from t h e  e x c e l l e n t  brood year  escapement in  1980. Sampling 
r e s u l t e d  i n  an unweighted f r y  index of 130 l i v e  f r y  per  square me te r ,  



55% below the index of 235 which resulted i n  1980's excel lent  re turn .  

Distr ibution of a record brood-year escapement resul ted  in nearly 90% 
of the f i s h  entering pre-emergent index streams. Because of the wide 
var ia t ion in f r y  dens i t i e s ,  warm spring temperatures, and what appears 
t o  be excellent  marine survival during the past  few years ,  the  1982 
forecas t  i s  somewhat higher than would normally be expected from an 
overall  density of 130 f r y  per square meter. 

In 1982, from 16.4 t o  20.2 mil l ion p i n k  salmon a r e  expected t o  re turn  
t o  the Kodiak management area. With a desired escapement goal of 4.0 
mi l l ion,  a harvest of 12.4 t o  16.2 mill ion pinks is  expected. 

A breakdown of the  expected return by major geographical d i s t r i c t s  i s  
summarized below. All d i s t r i c t  catch projections a re  contingent on the 
fu l f i l lment  of escapement requirements. 

Afognak D i s t r i c t  : Pre-emergent f r y  dens i t i e s  were s l  i  ghtly below the 
average fo r  even-year returns.  Due t o  very good environmental condi- 
t ions  a t o t a l  return of 1.3 mil l ion pinks is  expected. The desired 
escapement level i s  250,000; therefore ,  a harvest of approximately 1 
mill ion natura l ly  produced pinks i s  expected. 

Supplemental production from the  Kitoi Bay hatchery is expected t o  r e s u l t  
in a t o t a l  return of approximately 540,000 t o  790,000 p i n k s  from the 
26.2 mill ion f r y  released i n  the  spring of 1981. Hatchery brood stock 
requirements a r e  approximately 90,000 f i s h  leaving 450,000 t o  700,000 
pinks avai lable  f o r  harvesting. 

Westside D i s t r i c t :  Overall f r y  density f o r  t h i s  d i s t r i c t  was below aver- 
age. Terror River and Uyak #202 both had f r y  dens i t i e s  of zero. B u t  
because of the  excel lent  dens i t i e s  i n  Red River and high escapements in to  
Red and Karluk Rivers the  t o t a l  return t o  the  d i s t r i c t  i s  expected t o  be 
11.2 mill ion pinks. The desired escapement level i s  2.2 mil l ion which 
would leave approximately 8.9 mill ion pinks avai lable  f o r  harvesting. 

Ali tak  D i s t r i c t :  Fry density f o r  this d i s t r i c t  was considerably below 
the even-year average. The Deadman River f r y  index was zero and Dog 
Salmon River had a very low density compared t o  past  years. Humpy River 
should be the major producer i n  1982. Fishing a t  Cape A1 i t a k  may be 
limited i n  order t o  assure proper escapements in to  Deadman and Dog Salmon 
Rivers. T h i s  D i s t r i c t ' s  desired escapement level i s  500,000 pinks which 
would leave 1.4 mill ion pinks avai lable  f o r  harvesting. 

General D i s t r i c t :  Pre-emergent f r y  density was below the even-year 
average. Once again f r y  indexes varied between poor t o  excel lent  within 
t h i s  d i s t r i c t .  Seven Rivers and the Buskin River should be the  major 
producers. The desired escapement level f o r  t h i s  d i s t r i c t  i s  500,000 
p i n k s  which would leave 1 .8  mill ion pinks avai lable  f o r  harvesting. 

Mainland D i s t r i c t :  Pre-emergent f r y  survival ranged from poor t o  
excel lent .  Taking i n to  account t h i s  D i s t r i c t ' s  excel lent  brood year 



escapement, 1.0 m i l l i o n  p inks a re  expected f o r  t he  t o t a l  r e tu rn .  The 
des i red  escapement f o r  the  D i s t r i c t  i s  400,000 p inks,  l e a v i n g  an est imated 
600,000 p inks  a v a i l a b l e  f o r  harvest ing.  

David Prokopowich, 
Ass i s tan t  Area Management B i o l o g i s t  
Kodi a k  



FORECAST A R E A  : C h i  gni k 

SPECIES : Sockeye Salmon 

PRELIMII4ARY FORECAST OF 1982 RETURN : 

Point Range 

Return Estimate: 2.6 mil l ion 2.1 mill ion t o  3.1 mill ion 

Escapement Goal : 650,000 

Harvest Estimate : 1.9 mill ion 1.4 mill ion t o  2.4  mil l ion 

FORECAST METHODS 

For the  ea r ly  r u n  a l i nea r  regression predict ing the  number of three- 
year-old f i s h  (two years in s a l t  water) from the number of two-year- 
olds returning in 1981 was used. This l i nea r  re la t ionship  included a l l  
data from 1950 through 1981. 

For the l a t e  r u n ,  average re turn  per spawner data and pre-emergent f r y  
dens i t i e s  were used. There appears t o  be no corre la t ion between various 
age c lasses  returning. 

DISCUSSION OF THE 1982 FORECAST 

Early R u n :  A standard l i nea r  regression was u t i l i zed  t o  est imate the 
number of three-year-olds (two years i n  s a l t  water) from two-year-olds 
returning in  1981. A return of 1.2 mil l ion is expected. The commercial 
harvest i s  expected t o  be approximately 830,000 w i t h  a minimum escape- 
ment of 400,000. The t o t a l  ear ly  r u n  range i s  1.0 mil l ion t o  1.5 mil l ion,  
with a mid-point est imate of 1.2 mil l ion.  

Late R u n :  Because there  appears t o  be no corre la t ion between the vari-  
ous age c lasses  returning fo r  e i t he r  the l a t e  r u n  o r  the t o t a l  r u n ,  
average re turn  per spawner (5.0) and pre-emergent f r y  density data were 
used. The predicted l a t e  r u n  return f o r  1982 i s  1.4 mill ion w i t h  a 
normal escapement goal of 250,000. The t o t a l  l a t e  r u n  range i s  from 
1.1 mill ion t o  1.6 million. The l a t e  r u n  commercial harvest i s  expected 
t o  approximate 1.1 mill ion.  

Larry Nichol son 
Chi gni k Area Management Biologist  
Kodi ak 



FORECAST AREA : C h i  gni k 

SPECIES: P i n k  Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

Point Range 

Return Estimate: 1.5 mil l ion 1.0 mil l ion t o  2.0 mill ion 

Escapement Goal : 700,000 

Harvest Estimate: 800,000 300,000 t o  1.3 mill ion 

FORECAST METHODS 

The 1982 pink salmon return to  the Chigni k management area was estimated 
from a l i nea r  regression of re turns  with pre-emergent index dens i t i e s  
and average return per spawner a s  well a s  average t o t a l  return by d i s -  
t r i c t  and t o t a l  area.  

Linear regression analys is  of stream pre-emergent f r y  dens i t i e s  was 
used to  derive a point est imate f o r  the Perryvi l le  and Western D i s t r i c t s .  
The Central ,  Eastern, and Chignik Bay D i s t r i c t s  were combined and a fore-  
c a s t  re turn  developed by average return per spawner f o r  1974 through 
1981. Range estimates f o r  d i s t r i c t s  and toti11 area were determined 
through both average t o t a l  re turns  and return per spawner with the  upper 
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portion of the  range derived from the more recent y e a r ' s  average. 

DISCUSSION OF THE 1982 FORECAST 

In the Chignik area pre-emergent stream index density data has not been 
independently accurate i n  predictions of t o t a l  returns.  Only in the 
Perryvi l le  and Western D i s t r i c t s  has sampling been standardized enough 
t o  provide a workable data base. Pre-emergent sampling i n  the Central ,  
Eastern, and Chigni k Bay D i s t r i c t s  has not been consis tent  in yearly 
sampling of representat ive index streams. In 1981, as  well as in most 
years ,  a t o t a l  of 10 index streams were sampled; two i n  the  Perryvi l le  
d i s t r i c t ,  four in the Western D i s t r i c t  and four in  the Eastern and 
Central D i s t r i c t s  combined. 

The brood year escapement f o r  the 1982 return was 742,000 w i t h  10 and 
19 percent respectively t o  the Perryvi l le  and Western D i s t r i c t s ,  and 
71 percent t o  the Eastern, Central , and Chi g n i  k Bay D i s t r i c t s  combined. 
The Perryvi l le  and  Western D i s t r i c t s  a r e  expected t o  get  27% of the 
t o t a l  1982 return.  The Eastern, Central ,  and Chignik Bay D i s t r i c t s  
should receive the remaining 73%. A t  t h i s  time pre-emergent dens i t i e s  
cannot be re l i ed  upon t o  accurately estimate t o t a l  r e tu rns ,  but they 
a re  used as  indicators  of winter survival and in determining return 
ranges. 



The 1982 point est imate i s  calculated as :  Perryvi l le  D i s t r i c t  130,000, 
Western D i s t r i c t  280,000 and the  Eastern, Central,  and Chignik Bay 
D i s t r i c t s  combined 1.1 mill ion.  The t o t a l  area point est imate i s  1.5 
mil l ion with a range of from 1.0 t o  2.0 mill ion.  W i t h  a t o t a l  escape- 
ment goal of 700,000 the harvest should range from 300,000 t o  1.3 mill ion 
w i t h  a point estimate of 800,000 p i n k  salmon. 

Tyler Gi lmer 
Assistant  Area Management Biologist  
Peninsula/Aleutians Area 
Kodi a k 



FORECAST AREA:  South Peninsula 

SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

Point Range 

Return Estimate: 6.7 mil l ion 5.6 mill ion t o  7.8 mill ion 

Escapement Goal: 2.0 mil l ion 

Harvest Estimate: 4.7 mi l l ion 3.6 mill ion t o  5.8 million 

FORECAST METHODS 

The 1982 p i n k  salmon forecas t  return t o  the South Peninsula was e s t i -  
mated by using both stream index pre-emergent f r y  dens i t i e s  and average 
re turn  per spawner data.  Linear regression f o r  the  years 1978 through 
1981 was used t o  determine a point est imate.  A regression f o r  a l l  years 
of sampling (1975 through 1981) was used t o  determine the  low end of 
the  range. The upper end of the range was calculated by the average 
re turn  per spawner f o r  1979 through 1981. 

DISCUSSION OF THE 1982 FORECAST 

The South Peninsula pre-emergent program was i n i t i a t e d  i n  1975. A 
standard sampl i ng scheme, technique, index streams and personnel have 
resulted in a firm data base t h a t  can be e f fec t ive ly  u t i l i zed  in fore-  
cast ing.  Information avai lable  f o r  the years 1978 through 1981 is f e l t  
t o  be the most accurate and thus more weight i s  given t o  i t  than data 
from e a r l i e r  years. 

Numerous index streams a r e  sampled and many a r e  s t i l l  being incorporated 
in to  the program. The 1982 forecas t  i s  based on a s e t  of streams which 
have been consis tent ly  sampled. Streams f o r  which only a l imited data 
base i s  avai lable  a r e  considered as  indicators  of r u n  s t rength;  however, 
t h e i r  data points wi l l  not be used in the  forecas t  ca lcula t ions  unt i l  
a more complete data s e r i e s  i s  avai lable .  

Pre-emergent f ry  sampling in  the spring of 1981 ( the  brood year f o r  the  
1982 re tu rn)  in the key index streams produced an average density of 
8.78 f ry  per square meter, compared t o  the 1980 average of 8.68. W i t h  
s imi lar  escapements f o r  both years i t  i s  f e l t  the 1982 return wil l  be 
very close t o  the 1981 re turn .  

In 1982 from 5.6 t o  7.8 mill ion pink salmon a re  expected t o  return.  
I t  i s  s trongly f e l t  t h a t  the point estimate of 6.7 mil l ion wil l  be 
c lose  t o  the  actual re turn .  The desired escapement goal of 2.0 mil l ion 
would r e s u l t  i n  a harvest of 3.6 t o  5.8 mill ion with a point estimate 



of 4.7 million pink salmon. This estimate does not include the June 
harvest of mi gratory pi n k  salmon. 

Tyler R.  Gilmer 
Assistant Area Management Biologist 
Peninsula/Aleutians Area 
Kodiak 



FORECAST AREA:  Br is to l  Bay 

SPECIES: Sockeye Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

Point Range 

Return Estimate: 34.6 mi l l ion  22.8 mi l l ion  t o  39.1 mi l l ion  

Escapement Goal: 5.5 mi l l ion  (may be increased s i g n i f i c a n t l y )  

Harvest Estimate : 29.1 m i  11 ion 17.3 mi l l ion  t o  33.6 mi l l ion  
( sub jec t  t o  change in  escapement 

goal s )  

FORECAST METHODS 

Most Br is to l  Bay sockeye salmon mature 4 t o  6 years  from the  time of 
parental  spawning. The run i n  1982 w i l l ,  t he re fo re ,  be t h e  progeny 
of t h e  escapements of 1976, 1977, and 1978. The t o t a l  Br i s to l  Bay 
fo recas t  i s  t h e  sum of the  f o r e c a s t s  of individual  r i v e r  system r e t u r n s ,  
each based on one o r  more of t h e  following methods. 

(1 ) Escapement-return r e l a t i o n s h i p s ,  based on h i s t o r i c a l  da ta ,  provi de 
es t imates  of t o t a l  production from each brood-year escapement. 
Average marine matur i ty  schedules a r e  then applied t o  es t imate  
the  numbers of a d u l t  salmon re turn ing  each year .  

( 2 )  On the  Kvichak and Wood Rivers ,  numbers of smol t migrating t o  t h e  
ocean a r e  estimated annually. The r e tu rn  of a d u l t  salmon each 
year  i s  estimated using these  smolt counts ,  pas t  surv iva l  da ta  
and average maturi ty schedules. Environmental da ta  a r e  a l s o  con- 
s idered  in  es t imat ing  Kvichak smolt su rv iva l .  

( 3 )  For each r i v e r  system, r e l a t ionsh ips  between the  number of a d u l t  
f i s h  re turn ing  a year  e a r l i e r  and the  number of a d u l t  f i s h  from 
the  same parent  escapement and f r e s h  water age group t h a t  r e tu rn  
the  following year  a r e  u t i l i z e d .  

DISCUSSION OF THE 1982 FORECAST 

The 1982 Br is to l  Bay sockeye salmon re turn  f o r e c a s t  i s  34.6 mi l l ion .  
Escapement requirements,  which may be increased f o r  Br is to l  Bay in  
1982, t o t a l  5.5 mi l l ion  sockeye salmon. This suggests  a po ten t i a l  
harvestable surplus of 29.1 mi l l ion ;  l e s s  i f  escapement goals a r e  
increased.  Point es t imates  of allowable harvest  by d i s t r i c t  i n  des- 
cending order  of magnitude a r e :  Naknek-Kvichak 14.5 mi 11 ion ,  Nushagak 
8.6 mi l l ion ,  Egegik 3.6 mi l l ion ,  Ugashik 1.6 mi l l ion ,  and Togiak 
840,000. 



SPECIES: Pink Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

Point 

Return Estimate: 9.2 million 

Escapement Goal: 1.0 million 

Harvest Estimate: 8.2 million 

DISCUSSION OF THE 1982 FORECAST 

The 1982 forecast considered spring temperatures, f a l l  water levels ,  
and the number of spawners i n  the parent year (1980). Pink salmon 
forecasts for  the Nushagak River are s t i  11 highly speculative, and 
available information i s  not suff ic ient  to determine return and har- 
vest estimate ranges. Spring temperatures i n  1981 were the warmest 
ever observed. 

Henry Yuen 
Fisheries Research Biologist 
Anchorage 



FORECAST A R E A :  Kotzebue 

SPECIES: Chum Salmon 

PRELIMINARY FORECAST OF 1982 RETURN: 

Point  Range 

Return Estimate: 61 0,000 400,000 t o  700,000 

Minimum Escapement Goal : 190,000 

Commercial Harvest Estimate: 390,000 250,000 t o  450,000 

Subsis tence Harvest Estimate: 30,000 

Total Harvest Estimate: 420,000 

FORECAST METHODS 

The Kotzebue f o r e c a s t  of a d u l t  chum salmon r e t u r n s  is based on egg t o  
a d u l t  surv iva l  r a t e s  and t h e  assumption t h a t  brood surv iva l  w i l l  be 
r e f l e c t e d  equal ly  i n  a l l  r e t u r n  yea r s .  For example, high surv iva l  of 
three-year-old f i s h  i n  1980 would i n d i c a t e  a corresporidingly high sur -  
v iva l  of  4- and 5-year-3ld f i s h  i n  1981 and 1982, r e s p e c t i v e l y ,  w i t h  
a l l  f i s h  produced from t h e  1977 brood. 

Survival  r a t e s  were determined by e s t ima t ing  t h e  number of eggs deposi ted 
each year  by spawning chum salmon. To do t h i s  t h e  fol lowing parameters 
were es t imated:  1 )  Total escapement, 2 )  percent  composition by sex ,  3 )  
percent  composition by age f o r  females ,  4) mean fecundi ty  by age group, 
and 5 )  t o t a l  r e t u r n .  Survival r a t e s  were ca l cu la t ed  by comparing t o t a l  
r e t u r n  f o r  each age group wi th in  a brood t o  t he  number of eggs deposi ted 
i n  t h a t  brood yea r .  For example, i n  1977 t h e r e  were approximately 145 
m i l l i o n  eggs deposi ted i n  a l l  spawning a reas .  Returns f o r  t h e  3- and 4- 
year-old groups from t h a t  egg depos i t ion  were 84,000 and 664,000, r e s -  
pec t ive ly .  The surv iva l  r a t e  i s  ca l cu la t ed  by d iv id ing  these  e s t ima te s  
by t h e  egg depos i t ion .  

Survival r a t e s  f o r  3-year-old f i s h  from each brood yea r  a r e  highly 
c o r r e l a t e d  t o  t he  surv iva l  r a t e s  of 4-year-old f i s h  from t h e  same brood 
yea r s .  This r e l a t i o n s h i p  al lows t h e  c a l c u l a t i o n  of t he  1982 4-year-old 
group r e t u r n  from t h e  known 1981 3-year-old group surv iva l  r a t e .  The 
same method i s  used t o  de r ive  5-year-old group r e t u r n s  from 4-year-old 
group surv iva l  r a t e s .  An e s t ima te  of 3-year-old group r e t u r n s  i s  taken 
a s  t h e  mean surv iva l  f o r  t h a t  age group. 

DISCUSSION OF THE 1982 FORECAST 

With a 15-year da t a  base t h e  r e l a t i o n s h i p s  appear q u i t e  good wi th  
c o r r e l a t i o n s  g r e a t e r  than 0.90 f o r  t he  3 versus  4 and the  4 versus  



5-year-old group regressions. The projected 1982 chum salmon re turn  
of 610,000 i s  expected t o  be the  s ix th  l a rges t  s ince  1962. The compo- 
nents of t h i s  return a re  4% 3-year-old f i s h ,  39% 4-year-old f i s h ,  and 
57% 5-year-old f i sh .  The 5-year-old component i s  the second highest 
return of t ha t  age c lass  s ince  1962 and i s  the l a s t  age group t o  r e f l e c t  
the  high survival r a t e s  of the  1977 brood. 

Frank Bird 
Fishery Biologist  
Kotzebue 
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